Intestinal parasites are among the major causative agents of diseases that affect animals and humans, especially children. In view of this, the current study evaluated the occurrence of these parasitic agents in 737 children in an urban region with excellent sanitation condition of the city of Pedreira, São Paulo, Brazil. Fecal samples from the children were processed with the use of a technique of high diagnostic efficiency (TF-Test ® ). The diagnosis of these samples resulted in the detection of 557 parasitic structures among eleven genera of parasites, and of 46.4% (342/737) infected children. Blastocystis spp. was found in 69.6% (238/342) of the positive samples and the monoparasitism was accompanied by symptoms in 44 children. Furthermore, 67.8% (232/342) of the infected children had close contact with pets, suggesting a possible zoonotic transmission. Lastly, this study allowed to perform health education to the children, aiming the reduction of new intestinal parasitic infections.
INTRODUCTION
Intestinal parasites are among the major causes of disease in humans (Brooker, 2010; Carvalho et al., 2012) . The high prevalence of these infections is a serious public health problem, particularly in developing countries from tropical, subtropical and equatorial climate regions, where the socioeconomic development is deficient, in combination with poor sanitation and low population economic power (Menezes et al., 2008; Melo et al., 2010; Barreto et al., 2010; Brooker, 2010) . Enteroparasitism is frequently associated with malnutrition issues, anemia, growth and cognitive disorders, irritability and increased susceptibility to other infections, especially during childhood (Biscegli et al., 2009; Fonseca et al., 2014; Rebolla et al., 2016) .
A study in Nicaragua, with 961 children, showed that poor nutrition resulting from enteroparasites infection can be an important factor in the occurrence of organic development failure, such as physical and mental disorders (Oberhelman et al., 1998) . It is worth mentioning that the children population is more susceptible to parasitic diseases due to the lack of knowledge in personal and food hygiene and immunological immaturity (Lawton & Cooper, 1989 Melo et al., 2017) . Although this parasite has been receiving more attention in the last three decades (Tan et al., 2010; Melo et al., 2017) , the detection of this intestinal parasite may have been underestimated. It may be a result of improper use of parasitological techniques in epidemiological surveys and laboratory routines as well as due to the lack of professional's microscopy ability to identify this parasite structure eliminated in the stool, which may vary without restriction in shape and size (Garcia, 2009; Carvalho et al., 2015; Rebolla et al., 2016) .
Differently from studies carried out in regions with poor sanitary conditions, this study aimed an epidemiological survey of enteroparasites in a children population from an urban region with excellent sanitation condition in the city of Pedreira, State of São Paulo, Brazil. The diagnostic technique used was a parasitological one established in the literature as of high sensitivity -TFTest (Three Fecal Test), which, as in other studies, made it possible to estimate with high efficiency the infected population (Gomes et 
MATERIAL AND METHODS

Subjects and Study Area
This study was conducted with the participation of 737 school children of both genders, aged five to eight years old, all enrolled in the municipal school and residents of the city of Pedreira, SP, Brazil. In accordance with the Brazilian Institute of Geography and Statistics (acronym in portuguese, IBGE), 2013 census, this city had an estimated population of 44,509 inhabitants; located in latitude 22º44'31" southern and longitude 46º54'05" west, with an altitude of 584 meters above the sea (Figure 1 ). According to participant's convenience, a random sampling was carried out. An authorization consent form with a questionaire was required to be signed by the children's parents as to obtain information, such as: sanitary condition of residence; interaction with pets; clinical symptomatology days prior to this study and elimination of some kind of unusual material in the child stool before the current study. In addition, specific training was held in order to convey to children and their parent's health education as to achieve control and reduction of new intestinal parasitic infections. 
Sample Collection and Parasitological Technique
Through training and a simplified illustrative text, the parents of each child were told to collect at home three stool samples every other day (day in, day out), according to the TF-Test technique (BioBrasil Biotecnologia©) and operating protocol of the parasitological kit manufacturer . About 1.0 g of stool specimen was collected with a scoop connected to the cap, from each of three vials (collectors) containing individually 5 mL of neutral preservation solution, buffered formalin (7.5%) (pH = 7.2). Three specimens of each participant were obtained on alternate days, and then taken to be processed by centrifugationsedimentation method and microscopic analyzed. In the laboratory, 3 mL ethylacetate and a drop of detergent were added to each vial. After homogenization, all the vials were coupled to a double-filtration system attached to a conical centrifuge tube and submitted to a 1-min centrifugation (500 g). The centrifuge tube was then detached from the system, the supernatant was discarded, 10 drops of saline were added to the sediment, and one drop of the sediment suspension was placed on a slide. However, depending on sediment concentration, one additional drop of saline was added before examination for the purpose of detecting parasites by routine microscopy (Carvalho et al., 2015) .
Ethical Aspects
This study was approved by the ethics committee of the city of Pedreira, SP, more precisely through the Departments of Health and Continuing Education (Process Number 1046/15). After obtaining all diagnostic results, the parasitized infant population received treatment based on specific medication, which was provided by the Health Centers of the city of Pedreira, SP.
Statistical Analysis
Statistical frequency of the results was defined as the number of existing cases occurring during the observation period and was presented as percentage. The chi-square test was used to verify association between parasitism and contact with pets.
RESULTS
Stool samples from 737 individuals were examined and 342 (46.4%) of the children were infected with helminths and protozoa of the intestinal tract. Monoparasitism was detected in 194 (26.3%) and polyparasitism in 148 (20.1%) school children (Table 1) . The frequency values expressed in percentual of each species in 342 infected school children are shown in Table 2 . Unlike specific technical procedures, the TF-Test technique shows good image quality with a different coloring (light green) and transparent vacuole (Figure 2 A) in the parasite structures of Blastocystis spp., according to studies of Carvalho et al. (2015) and Rebolla et al. (2016) . It is worth mentioning that, differently from the TF-Test technique, the structure of this parasite shows brown coloration when processed by conventional parasitological techniques (Figure 2 B) . Of the 342 (100%) infected children, 310 (90.6%) lived on the far outskirts of the city of Pedreira, SP, exceptionally with satisfactory sanitation. It is worth noting that, unlike the national average (41.9%) in 2013, the mentioned city offered to its population 98.7% public sewer system, 1.3% cesspool sewage and 0.00% open sewage (Brasil, 2017) . This city excellent condition of sanitation, confirms the great adaptation to the urban environment of protozoa groups, particularly in relation to helminths.
According to data obtained through questionnaires sent to the children's parents, it was possible to detect epidemiological risk factors for infection by intestinal parasites in infected children as shown in Figure 3 . The statistical analysis to detect association among the risk factors variables and Blastocystis spp infection allowed the determination that the contact with pets is a significant risk factor (p<0.0001) ( Table 3 ). Due to high intensity of the children parasitic infection, in accordance to reports from their parents, before medication treatment practiced by the health agency of the city of Pedreira, SP, 117 (34.2%) had clinical symptomatology such as diarrhea, abdominal pain, vomiting, fatigue, body aches, absence of hunger with consequent malnutrition and weight loss. Of these symptomatic school children, 44 (12.9%) had Blastocystis spp monoparasitism.
DISCUSSION
In conformity to the results of this study, there has been a predominance of protozoa in relation to intestinal helminths in the analyzed children population (Biscegli et In addition, the literature has reported that in crowded places, especially where there is interpersonal contact, high rates of parasitic infections are expected, as it was found in this study, in which 46.4% (342/737) of the children were affected by one or more enteric parasite species (Carvalho et Of the 117 children with symptoms that have stopped going to schools on different days, 44 had monoparasitism by Blastocystis spp. This enteric parasite pathogenicity is subject of discussion among authors, given that existing studies are controversial with respect to its ability to cause disease in humans (Laodim et In the present study Blastocystis spp was detected in 69.6% of the evaluated positive samples (Table 2) . These results are similar to those found by Carvalho et al. (2015) and Rebolla et al. (2016) , whose studies demonstrated frequencies of 27.3% and 86.6%, respectively. However, unlike the current study, these authors studied human populations of urban regions with poor sanitary conditions. In areas with the same poor sanitary conditions, other authors also showed greater positivity of this parasite in human stool, compared to other parasitic species (Tan et Besides a possible life cycle adaptation of these eukaryotes to urban centers, which some authors suggest as a "mark of the current urban parasitism", it is possible that the zoonotic process is working to encourage this situation. Given the numbers detected in this study, we observed that most of the parasitized children (67.8 %) had close contact with pets, such as dog and cat, with a significant association of parasitism variables between children and these animals (p<0,0001). The literature suggests there is a significant association in Blastocystis transmission between humans and domestic animals, being a relationship of fundamental contribution to high incidence of parasitism, as this organism may be identified in a wide range of vertebrate animals (Gomes et Therefore, perhaps there is the need for repeated parasitological examination of school children stool, especially due to the intermittency of elimination in the stool of different parasitic species, which can extend for more than ten days, leading to misdiagnosis (Garcia, 2009; Laodim et al., 2012; Carvalho et al., 2015) Furthermore, in this study we considered health education, intended to inform about enteroparasite diseases in humans to the school children and their parents, in order to reduce risks of new parasitic infections in these young individuals through behavioral change.
